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DESCRIPTION 

FIXING APPARATUS FOR STRUCTURAL MEMBER 

TECHNICAL FIELD 
[0001] 

This invention relates to a fixing apparatus for a structural mateiial, 
which can be used for connecting and fixing two structural members formed of 
an aluminum square bar or the like through engagement grooves formed in side 
surfaces of those members. 
BACKGROUND ART 
[0002] 

There is known a conventional fixing apparatus of this type as disclosed in 
the under-listed Patent Document 1. This fixing apparatus comprises an 
abutment member whose one and the other ends are abutted with the side 
surfaces of two structural members respectively, first and second engagement 
members arranged between this abutment member and the two structural 
members, a female screw member disposed at the first and second engagement 
members such that one and the other ends of the female screw member are 
movable in the widthwise direction of the engagement groove but non-movable in 
the direction away from the structural members, and a male screw member 
passed through the abutment member and threadingly engaged with the female 
screw member. Two side parts adjacent to the two structural members of the 
first engagement member and two side parts adjacent to the two structural 
members of the second engagement members are each provided with an 
engagement part. 
[0003] 

To fixing two structural members by a fixing apparatus thus constructed, 
first, the first and second engagement members are moved toward each other so 
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that their engagement parts are inserted into the engagement grooves through 
between protrusions formed on the open side end parts of two side wall surfaces 
of the engagement grooves. Thereafter, the male screw member passed through 
the abutment member and threadingly engaged with the female screw member 
is tightened. Then, the first and second engagement members are moved away 
from each other and the engagement parts of the engagement members are 
brought into opposing relation with the protrusions of the engagement grooves. 
Thereafter, when the male screw members is tightened further, two ends of the 
abutment member are abutted with the structural members respectively and the 
engagement parts of the first and second engagement members are abutted with 
the protrusions of the engagement grooves of the two structural members 
respectively. By this, the pair of structural members are fixed to each other. 
Patent Document l: Japanese Patent Publication No. 3,365,629 
DISCLOSURE OF INVENTION 
PROBLEM TO BE SOLVED BY THE INVENTION 
[0004] 

In the above-mentioned conventional fixing apparatus, with the 
engagement parts of the first and second engagement members merely inserted 
in the engagement grooves respectively, the engagement parts can escape from 
the engagement grooves. For this reason, it is necessary to manually hold the 
first and second engagement members in order to prevent the first and second 
engagement members from escaping from the engagement grooves when the 
male screw member is to be threadingly engaged with the female screw member. 
Therefore, at the time for fixing a pair of structural members with the 
conventional fixing apparatus, it is- required to hold the first and second members 
by one hand and at that same time, the male screw member must be threadingly 
engaged with the female screw member by the other hand. This makes it 
difficult to perform the threadingly engaging operation. 
MEANS FOR SOLVING THE PROBLEM 
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[0005] 

According to the present invention, there is provided, in order to solve the 
above-mentioned problem, a fixing apparatus, comprising a pair of structural 
members each having an engagement groove formed in at least one side surface 
thereof, the engagement groove being provided at two side wall surfaces thereof 
with two protrusions protruding toward each other, an end face of one of the pair 
of structural members, when the pair of structural members are fixed to each 
other, being abutted with one side surface of the other structural member such 
that one side surface of the one structural member is intersected with one side 
surface of the other structural member, characterized in that the fixing 
apparatus comprises an abutment member abutted with one side surface of each 
of the pair structural members; a first engagement member having two 
engagement parts capable of engaging the respective protrusions formed on the 
respective one side wall surfaces of the engagement grooves of the pair of 
structural members such that the two engagement parts are unable to escape 
outside from inside of the engagement grooves, the two engagement parts of the 
first engagement member being disposed at the respective side parts of the first 
engagement member on the side of the pah* of structural members; a second 
engagement member arranged in the widthwise direction of the engagement 
grooves in such a manner as to be opposite to the first engagement member and 
having two engagement parts capable of engaging the respective protrusions 
formed on the other side wall surfaces of the engagement grooves of the pair of 
structural members such that the engagement parts are unable to escape outside 
from inside of the engagement grooves, the two engagement parts being disposed 
at the respective side parts of the second engagement member on the side of the 
pair of structural members; a female screw member disposed at the first and 
second engagement members in such a manner to be non-movable in a direction 
away from the respective one side surfaces of the pair of structural members; a 
male screw member passed through the abutment member and threadingly 
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engaged with the female screw member; the first and second engagement 
members being displaceable between an inserting position where the 
engagement parts can be brought into and out of the engagement grooves 
through the opposing surfaces of the protrusions and an engaging position where 
the engagement parts can be engaged with the protrusions such that they cannot 
escape outside from inside of the engagement grooves, in a widthwise direction of 
the engagement grooves toward/away from each other; biasing means being 
disposed between the first engagement member and the second engagement 
member, the biasing means biasing the first and second engagement members in 
a direction away from each other so that the engagement parts are displaced into 
the engaging position; when the male screw member is tightened, the abutment 
member being brought into abutment with the respective one side surfaces of the 
pair of structural members and the respective engagement parts of the first and 
second engagement members located in the engaging position being brought into 
abutment with the corresponding protrusions of the pair of structural members 
from inside of the engagement grooves to outside, thereby fixing the pair of 
structural members each other. 

It is preferable that the apparatus further comprises a holding member 
for holding the first and second engagement members such that the first and 
second engagement members are displaceable between at least the inserting 
position and the engaging position such that the first and second engagement 
members can displace in the widthwise direction of the engagement grooves 
toward/away from each other. 

Preferably, the holding member is elastically deformable and the holding 
member is used also as the biasing means so that elastic deformation of the 
holding member causing the first and second engagement members to be 
displaced toward each other from the engaging position to the inserting position 
and elastic restoration of the holding members causing the first and second 
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engagement members to be displaced away from each other from the inserting 
position to the engaging position. 

It is also preferable that one and the other ends of the female screw 
member in the width direction of the engagement groove are integrally disposed 
at the respective side parts away from the pair of structural members of the pair 
of engagement members, intermediate parts of the first and second engagement 
members between a side part where the female screw part is disposed and a side 
part where the engagement part is disposed are elastically deformable so that 
the engagement parts of the first and second engagement members are 
displaceable toward each other from the engaging position to the inserting 
position, and the intermediate parts also serve as the biasing means so that 
elastic restoring deformation of the intermediate parts causes the first and 
second engagement members in a direction away from each other from the 
inserting position to the engaging position. 

Preferably, the abutment member is provided with positioning parts 
which are fitted to the respective engagement grooves of the pair of structural 
members such that the positioning parts are non-movable in the widthwise 
direction of the engagement grooves. 

It is also preferably that the abutment member is provided with a 
displacement prohibiting part which is brought between the pair of engagement 
members located in the engaging position, thereby prohibiting the pair of 
engagement members from being displaced toward each other to the inserting 
position. 

EFFECT OF THE INVENTION 
[0006] 

According to the present invention having the above-mentioned structural 
features, by moving the first and second engagement members to the inserting 
position toward each other, the engagement parts of the first and second 
engagement members can be inserted in the engagement grooves through 
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between the two protrusions. When the first and second engagement members 
are made freely movable after the engagement parts are inserted in the 
engagement grooves, the first and second engagement members are moved away 
from each other to the engaging position by the biasing force of the biasing 
means. In that condition, since the engagement parts of the first and second 
engagement members are brought into opposing relation with the protrusions in 
the engagement grooves, the engagement parts become unable to escape from 
the engagement grooves. Therefore, it is unnecessary to manually hold the first 
and second engagement parts. Thus, since both hands can be used when the 
male screw part is threadingly engaged with the female screw part, the 
threadingly engaging operating can easily be performed. 
BRIEF DESCRIPTION OF DRAWINGS 
[0007] 

[FIG. l] FIG. 1 is a sectional view taken on line XX of FIG. 2, showing a 
first embodiment of the present invention. 

[FIG. 2] FIG. 2 is a sectional view taken on line of FIG. 1. 

[FIG. 3] FIG. 3 is a sectional view, similar to FIG. 2, showing a condition 
tightened with a bolt. 

[FIG. 4] FIG. 4 is a sectional view showing a fixing unit used in the above 
embodiment. 

[FIG. 5] FIG. 5 is a view showing a relation between a distance between 
distal end faces of two engagement ridges and a distance between two 
protrusions of the engagement groove when first and second engagement 
members of the fixing unit are located in the position where the first and second 
engagement members are inserted. 

[FIG. 6] FIG. 6 is a view showing an abutment member used in the above 
embodiment, FIG. 6(A) is its front view, FIG. 6(B) is its side view, FIG. 6(C) is its 
plan view, and FIG. 6(D) is its bottom view. 
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[FIG. 7] FIG. 7 is a view showing the first engagement member used in 
the above embodiment, FIG. 7(A) is its front view, and FIGS. 7(B) and 7(C) are 
its views when viewed in a direction as indicated by arrows B and C in FIG. 7(A), 
respectively. 

[FIG. 8] FIG. 8 is a view for explaining the steps for fixing two structural 
members through the fixing apparatus of the above embodiment and is a 
perspective view showing steps for attaching the fixing units to two structural 
members. 

[FIG. 9] FIG. 9 is a perspective view showing a step, of all the above- 
mentioned steps, for attaching an abutment member and a bolt. 

[FIG. 10] FIG. 10 is a perspective view showing two structural members 
fixed together by the fixing apparatus of the above embodiment. 

[FIG. 11] FIG. 11 is a sectional view of another example of the fixing unit 
used in the above fixing apparatus. 

[FIG. 12] FIG. 12 is a sectional view showing still another example of the 
fixing unit used in the above fixing apparatus. 

[FIG. 13] FIG. 13 is a sectional view showing a further example of the 
fixing unit used in the above fixing apparatus. 
DESCRIPTION OF REFERENCE NUMERALS 
[0008] 

A structural member 

Al engagement groove 

A2 protrusion 

A3 protrusion 

A4 one side surface 

B structural part 

Bl engagement groove 

B2 protrusion 

B3 protrusion 
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B4 one side surface 

1 fixing apparatus for structural members 

2 abutment member 

2e positioning projection (positioning part) 

4 first engagement member 

4' second engagement member 

4b first engagement part (engagement part) 

4c second engagement part (engagement part) 

4e engagement ridge 

5 holding member 

5' holding member (biasing means) 

6 nut (female screw member) 

7 coiled spring (biasing means) 

8 bolt (male screw member) 

9 female screw part (female screw member) 

BEST MODE FOR CARRYING OUT THE INVENTION 
[0009] 

The best mode for carrying out the present invention will be described 
hereinafter with reference to the drawings. 

FIGS. 1 through 10 show a first embodiment of the present invention. 
First, two structural members A, B, which are to be fixed by a fixing apparatus of 
this embodiment, will be described. The structural member A is in the shape of a 
rod having a regular square configuration in section as shown in FIGS. 8 through 
10. An engagement groove Al extending in a longitudinal direction of the 
structural member A is formed in a central part of each side surface of the 
structural member A. Engagement protrusions A2 ; A3 protruding widthwise 
inward of the engagement groove Al toward each other are formed on end parts 
on the open sides of two side wall surfaces of the engagement groove Al. Owing 
to this arrangement, the engagement groove Al has a T-shaped configuration in 
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section. The structural member A may have a rectangular configuration in 
section, a T-shaped configuration in section or any other configuration in section. 
The engagement groove Al may be formed in only one side surface of the 
engagement member A without forming such engagement groove Al in each side 
surface. The protrusions Al, A2 of the engagement groove Al may be formed in 
place slightly away from the opening side end part of the engagement groove Al 
toward a low part side. The other structural member B has the same 
configuration in section as the structural member A. Thus, the engagement 
groove Bl also has the same configuration in section as the engagement groove 
Al and has protrusions B2, B3 corresponding to the protrusions A2, A3, 
respectively. Of course, the structural member B may also have a rectangular 
configuration in section, a T-shaped configuration in section or any other 
configuration in section. It is also accepted that the structural member B and the 
engagement groove Bl have different configurations from the structural member 
A and the engagement groove Al, respectively. 
[0010] 

One side surface A4 of the structural member A is abutted with by one 
end face of the structural member B. The structural members A, B are abutted 
with each other such that they are orthogonal to each other. Thus, the one side 
surface A4 of the structural member A and one side surface B4 of the structural 
member B are also orthogonal to each other. Moreover, the structural members 
A, B are arranged such that they are located in the same position in the 
widthwise direction of the one side surfaces A4, B4. Thus, the engagement 
grooves A1 N Bl are also located in the same position in the widthwise direction 
thereof. 
[0011] 

Next, the fixing apparatus 1 for the structural member for fixing the 
structural members A, B will be described. As shown in FIGS. 1 through 3, the 
fixing apparatus 1 includes an abutment member 2 and a fixing unit 3. By 
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tightening a bolt (male screw member) 8 which is passed through the abutment 
member 2 and threadingly engaged with a nut (female screw member) 6, the 
fixing apparatus 1 fixes the structural members A, B each other. 
[0012] 

As shown in FIGS. 1 through 3 and FIG. 6, the abutment member 2 
includes a top plate 2a and a pair of side plates 2b, 2c integrally disposed at two 
side parts (two side parts in the widthwise direction of the structural members A, 
B) of the top plate 2a. The top plate 2a is flat and inclined by the same angle 
with respect to the structural members A, B. In this embodiment, since the 
angle formed between the structural members A, B is 90 degrees, the top plate 
2a is inclined by 45 degrees with respect to the structural members A, B. Of 
course, in case the angle formed between the structural members A, B is other 
than 90 degrees, the angle of the top plate 2 with respect to the structural 
members A, B is other than 45 degrees. Both end parts in the longitudinal 
direction of the top plate 2A are abutted with the one side surfaces A4, B4 of the 
structural members A, B, respectively. A bolt seat 2d passing through the top 
plate 2a is formed on the central part of the top plate 2a. Positioning projections 
(positioning parts) 2e projecting toward the structural members A, B are 
respectively formed on the central parts in the widthwise direction of the two end 
parts of the top plate 2a. The width of the positioning projection 2e is set to be 
almost equal to the distance between the protrusions A2, A3 and B2, B3 of the 
engagement grooves Al, Bl. By inserting one of the positioning projections 2e 
between the protrusions A2, A3 of the engagement groove Al and inserting the 
other positioning projection 2e between the protrusions B2, B3 of the 
engagement groove Bl, the abutment member 2 is positioned in the widthwise 
direction (widthwise direction of the engagement groove) of the structural 
members A, B with respect to the structural members A, B. A pair of prohibition 
plates (displacement prohibiting part) 2f, 2f are disposed at the inner surface 
facing the structural members A, B of the top plate 2a. The pix>hibition plates 2f 
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are respectively arranged at positions slightly away toward one and the other 

ends of the top plate 2a from the bolt seat 2d. 

[0013] 

The pair of side plates 2b, 2c are formed in the shape of a flat right 
triangle serving the top plate 2a as its slant side and are arranged in spacedly 
opposing relation in the widthwise direction of the structural members A, B. 
Owing to this feature, a receiving space S having a right angular configuration in 
section is formed within the abutment member 2 by the top plate 2a and the pair 
of the plates 2b, 2c. The two side surfaces orthogonal to each other of the 
respective side plates 2b, 2c are abutted with by the one side surfaces A4, B4 of 
the structural members A, B, respectively. 
[0014] 

As shown in FIGS. 2 and 3, the fixing unit 3 is arranged between the 
abutment member 2 and the structural members A, B when the structural 
members A, B, are fixed. Particularly, in this embodiment, the fixing unit 3 is 
received in the receiving space S of the abutment member 2. The fixing unit 3, as 
shown in FIGS. 2 through 5, includes first and second engagement members 4, 4', 
a holding member 5, a nut 6 and a coiled spring (biasing means) 7 and is 
assembled such that the entirety can be integrally handled. 
[0015] 

The first engagement member 4, as shown in FIGS. 1 through 5 and FIG. 
7, includes a substrate 4a, and first and second engagement parts (engagement 
parts) 4b, 4c integrally formed on the substrate 4a. The substrate 4a is in the 
shape of a flat plate obtained by cutting a right-angled corner part of a right- 
angled triangle and arranged in the vicinity of the one side plate 2b of the 
abutment member 2 in such a manner as to be parallel to the side plate 2b. 
Moreover, the substrate 4a is arranged such that the side part serving as a slant 
side is parallel to the top plate 2a of the abutment member 2. Thus, the two side 
parts having a right angle formed therebetween of the substrate 4a are parallel 
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to the structural members A, B. A holding hole 4d having a rectangular 
configuration is formed in the central part of the substrate 4a. This holding hole 
4d is passed through the substrate 4a and extended parallel to the side part 
serving as a slant side of the substrate 4a. The first and second engagement 
parts 4b, 4b are respectively formed on the two side parts having a right angle 
formed therebetween of the substrate 4a. The first engagement part 4b is 
removably inserted at the side part away from the substrate 4a in the 
engagement groove Al. The engagement ridge 4e protruding toward the side 
plate 2b is formed on the side part inserted in the engagement groove Al of the 
first engagement part 4b. The second engagement part 4c is insei~ted in the 
engagement groove Bl. Since the engagement grooves Al, Bl have the same 
configuration, the second engagement part 4c has the same configuration ss the 
first engagement part 4b. Thus, the engagement ridge 4e protruding toward the 
side plate 2b is formed on the side part inserted in the engagement groove Bl of 
the second engagement part 4c. 
[0016] 

The second engagement member 4' is arranged in the vicinity of the other 
side plate 2c of the abutment member 2 in such a manner as to be parallel to the 
side plate 2c and formed and arranged symmetrically with the first engagement 
member 4 with respect to a bisecting fine (see FIG. 3) of the engagement grooves 
Al, Bl. Thus, with respect to the second engagement member 4\ those parts 
similar to the first engagement member 4 are denoted by similar reference 
numeral and description thereof is omitted. 
[0017] 

One and the other ends of the nut 6 in the widthwise direction of the 
engagement grooves Al, Bl are inserted in the corresponding holding holes 4d, 
4d of the first and second engagement members 4, 4' such that the nut 6 is 
movable in the widthwise direction of the engagement grooves Al, Bl but non- 
movable in the longitudinal direction of the holding hole 4d and in the direction 
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(extending direction of the line bisecting the angle formed between the one side 
surfaces A4, B4) orthogonal to the top part 2a. A screw hole 6a is formed in the 
central part of the nut 6. This screw hole 6a is formed such that its axis is 
aligned with the axis of the bolt seat 2d of the abutment member 2. 
[0018] 

The first and second engagement members 4, 4' are held by the holding 
member 5 such that they can be movable in the widthwise direction of the 
engagement grooves Al, Bl. That is, the holding member 5 is formed of a 
comparatively thin metal plate. As shown in FIGS. 2 through 5 and FIGS. 8 and 
9, the holding member 5 includes a substrate 5a and restriction plates 5b, 5c 
integrally formed on both sides of the substrate 5a. The substrate 5a is contacted 
with the central parts of the side surfaces serving as the slant sides of the first 
and second engagement members 4, 4' such that the substrate 5a is relatively 
slidable in the opposing direction (widthwise direction of the engagement 
grooves Al, Bl) of the first and second engagement members 4, 4\ The 
restriction plates 5b, 5c are protruded at right angles toward the intersecting 
part between the side surfaces A4, B4 from the substrate 5a. The restriction 
plates 5b, 5c are arranged at the outside of the substrates 4a, 4a of the first and 
second engagement members 4, 4' and opposed to the substrates 4a, 4a, 
respectively. The restriction parts 5b, 5c externally cover the holding holes 4d, 4d 
of the first and second engagement grooves 4, 4\ Owing to this arrangement, the 
nut 6 is prohibited from escaping from the holding hole 4d. The width of the nut 
6 in the widthwise direction of the engagement grooves Al, Bl is almost equal to 
the distance between the restriction plates 5b, 5c. Thus, the nut 6 is positionally 
fixed in the widthwise direction of the engagement grooves Al, Bl by the holding 
member 5 and relatively movable in the same direction with respect to the first 
and second engagement members 4, 4\ Clippingly holding parts 5d protruding 
toward each other are formed on distal ends of the restriction plates 5b, 5c, 
respectively. The clippingly holding part 5d formed on the restriction plate 5b is 
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slidably inserted between the inner surface on the engagement part 4b side of 
the holding hole 4d of the first engagement member 4 and the nut 6, and the 
clippingly holding part 5d formed on the restriction plate 5c is slidably inserted 
between the inner surface on the engagement part 4b side of the holding hole 4d 
of the second engagement member 4' and the nut 6. As a result, the first and 
second engagement members 4, 4' are movably supported by the substrate 5a of 
the holding member and the clippingly holding parts 5d, 5d through the nut 6 in 
the widthwise direction of the engagement grooves Al, Bl. 
[0019] 

A coiled spring 7 is disposed between the substrates 4a, 4a of the first 
and second engagement members 4, 4'. The coiled spring 7 is in its compressed 
condition and biases the first and second engagement members 4, 4' away from 
each other. This biasing force causes the first and second engagement members 
4, 4' to be urged against the restriction plates 5b, 5c of the holding part 5, 
respectively (see FIG. 4). The position of the first and second engagement 
members 4, 4' at that time is hereinafter referred to as the "maximum distant 
position". The first and second engagement members 4, 4' are movable toward 
each other against the biasing force of the coiled spring 7 and are, as shown in 
FIG. 5, movable toward each other until the first and second engagement parts 
4b, 4c of the first engagement member 4 and the first and second engagement 
parts 4b, 4c of the second engagement member 4' are brought into abutment with 
each other. The position of the first and second engagement members 4, 4' at 
that time is the insertion position. Thus, the first and second engagement 
members 4, 4' are movably held by the holding member 5 in the widthwise 
direction between the insertion position and the maximum distant position. The 
first and second engagement members 4, 4' are normally held by the substrate 5a 
of the holding member 5 and the clippingly holding parts 5d, 5d not only when 
the first and second engagement members 4, 4' are located in the maximum 
distant position but also when they are located in the insertion position. This 
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arrangement unitizes the first and second engagement members 4, 4', the 
holding member 5, the nut 6 and the coiled spring 7 so that they can be handled 
as one group always. 
[0020] 

As shown in FIG. 5, when the first and second engagement member 4, 4' 
are located in the insertion position, the distance L between the distal end faces 
of the engagement rides 4e, 4e of the first and second engagement members 4, 4 
is smaller than the distance W between the distal end faces of the protrusions A2, 
A3; B2, B3 of the engagement grooves Al, Bl. Thus, the engagement 
protrusions 4e, 4e can be inserted into the engagement grooves Al, Bl through 
between the protrusions A2, A3; B2, B3. When the first and second engagement 
members 4, 4' are made in a freely movable condition after the engagement 
protrusions 4e, 4e are brought into the engagement grooves Al; Bl passing 
through between the protrusions A2, A3; B2, B3, the first and second 
engagement members 4, 4* are moved away from each other (in the widthwise 
direction of the engagement grooves Al. Bl) by the biasing force of the coiled 
spring 7. When the first and second engagement members 4, 4' are moved to the 
position immediately before the maximum distant position, as shown in FIG. 2, 
the first engagement member 4 is stopped because the first and second 
engagement parts 4b, 4c are abutted with the distal end faces (opposing surfaces 
between the protrusions A2, B3) of the protrusions A2, B2 of the engagement 
grooves Al, Bl, respectively and the second engagement member 4' is stopped 
because the first and second engagement parts 4b, 4c are abutted with the distal 
end faces of the protrusions A3, B3 of the engagement grooves Al, Bl, 
respectively. The position of the first and second engagement members 4, 4' at 
that time is the engaging position. 
[0021] 

Accordingly, in this embodiment, the holding member 5 movably holds 
the first and second engagement members 4, 4' in the widthwise direction of the 
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engagement grooves Al, Bl between the inserting position and the maximum 
distant position which include therein the inserting position and the engaging 
position. However, this arrangement is not necessarily required but the 
maximum distant position may be set to the engaging position. In that case, it 
may be arranged such that at the same time the first and second engagement 
parts 4b, 4c of the first engagement member 4 are abutted with the protrusions 
A2, B2 of the engagement grooves Al, Bl respectively and the first and second 
engagement parts 4b, 4c of the second engagement member 4' are abutted with 
the protrusions A3, B3 of the engagement grooves Al, Bl respectively, the first 
and second engagement members 4, 4' reach the maximum distant position or 
before the first and second engagement parts 4b, 4c of the first engagement 
member 4 are abutted with the protrusions A2, B2 of the engagement grooves Al, 
Bl respectively and the first and second engagement parts 4b, 4c of the second 
engagement member 4' are abutted with the protrusions A3, B3 of the 
engagement grooves Al, Bl respectively, the first and second engagement 
members 4, 4' reach the maximum distant position. In any case, when the first 
and second engagement members 4, 4' are located in the engaging position, as 
shown in FIGS. 2 and 3, the engagement protrusions 4e, 4e of the first 
engagement member 4 are brought into opposing relation with the inner surfaces 
(lower surfaces in FIGS. 2 and 3) of the protrusions A2, B2, and the engagement 
protrusions 4e, 4e of the second engagement member 4' are brought into 
opposing relation with the inner surfaces of the protrusions A3, B3. As a result, 
the first and second engagement parts 4b, 4c of the first and second engagement 
members 4, 4' become unable to escape from the engagement grooves Al, Bl, and 
the engagement members 4, 4' are non-separatably held by the structural 
members A, B. 
[0022] 

A screw part 8a of the bolt 8 passing through the seat 3d of the abutment 
member 2 and the substrate 5a of the holding member 5 is threadingly engaged 
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with the screw hole 6a of the nut 6. A head 8b of this bolt 8 is in abutment with 
the bolt seat 2d. Accordingly, when the bolt 8 is tightened in the condition that 
the first and second engagement members 4, 4' are located in the engaging 
position shown in FIG. 2, the fixing unit 3 is moved toward (upward in FIGS. 2 
and 3) the top plate 2a of the abutment member 2. When the bolt 8 is further 
tightened, the engagement protrusions 4e, 4e of the first engagement member 4 
are brought into abutment with the protrusions A2, B2 of the engagement 
grooves Al, Bl respectively, and the engagement protrusions 4e, 4e of the second 
engagement member 4' are brought into abutment with the protrusions A3, B3 of 
the engagement grooves Al, Bl respectively. Then, by its reaction, one end of the 
top plate 2a of the abutment member 2 and one sides of the side plates 2b, 2c are 
brought into abutment with the one side surface A4 of the structural member A 
and the other end of the top plate 2a of the abutment member 2 and the other 
side of the side plates 2b, 2c are brought into abutment with the one side surface 
B4 of the structural member B. By this, the structural members A, B are fixed to 
each other through the fixing apparatus 1. 
[0023] 

For fixing the structural members A, B by the fixing apparatus 1 having 
the above-mentioned construction, as shown in FIGS. 5 and 8, first, the first and 
second engagement members 4, 4' of the fixing unit 3 are moved toward each 
other against the biasing force of the coiled spring 7 and brought to the inserting 
position. This can be achieved by holding the first and second engagement 
members 4, 4' by, for example, the thumb and the index finger and moving the 
first and second engagement members 4, 4 ? toward each other. Then, the fixing 
unit 3 is moved toward the structural members A, B so that the engagement 
protrusions 4e, 4e of the first engagement parts 4b, 4b of the first and second 
engagement members 4, 4' are inserted into the engagement groove Al through 
between the protrusions A2, A3, and the engagement protrusions 4e, 4e of the 
second engagement parts 4c, 4c of the first and second engagement members 4, 4' 
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are inserted into the engagement groove Bl through between the protrusions B2, 
B3. Thereafter, when the hand is taken off from the first and second 
engagement members 4, 4' to allow them to move freely, the first and second 
engagement members 4, 4' are moved to the engaging position by the coiled 
spring 7 and stopped. Then, since the four engagement protrusions 4e are 
brought into opposing relation with the protrusions A2, B2, A3, B3 respectively, 
as shown in FIG. 9, the fixing unit 3 is undetachably held by the structural 
members A, B. 
[0024] 

Then, the both ends of the top plate 2a of the abutment member 2 and the 
side plates 2b, 2c are brought into abutment with the one side surfaces A4, B4 of 
the structural members A, B respectively so that the fixing unit 3 is entered into 
the receiving space S. At that time, the positioning protrusions 2e, 2e of the 
abutment member 2 are entered between the protiaisions A2, A3 of the 
engagement groove Al and between the protrusions B2, B3 of the engagement 
groove Bl, thereby positioning the abutment member 2 in the widthwise 
direction of the engagement grooves Al, Bl. With the abutment member 2 
abutted with the one side surfaces A4, B4 of the structural members A, B, the 
prohibition plates 2f, 2f of the abutment member 2 are entered between the 
substrates 4a, 4a of the first and second engagement members 4, 4' which are 
located in the engaging position. The width (width in the widthwise direction of 
the engagement grooves Al, Bl) of the prohibition plate 2f is set to be almost 
equal to the distance between the substrates 4a, 4a. Accordingly, when the 
abutment member 2 is brought into abutment with the one side surfaces A4, B4 
of the structural members A, B, the first and second engagement members 4, 4' 
become almost impossible to move toward each other. Thereafter, the screw part 
8a of the bolt 8 is passed through the bolt seat 2d and threadingly engaged with 
the screw hole 6a of the nut 6. At that time, since the abutment member 2 is 
positioned in the widthwise direction of the engagement grooves Al, A2 by the 
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positioning protrusions 2e, 2e, thereby aligning the axis of the bolt seat 2d with 
that of the screw hole 6a, the bolt 8 can easily be threadingly engaged with the 
nut 6. Thereafter the bolt 8 is tightened. By doing so, the structural members A, 
B are fixed to each other (see FIG. 10). 
[0025] 

For releasing the fixture of the structural members A, B, the reverse 
procedure may be executed. That is, the bolt 8 is loosened so as to be detached 
from the nut 6. Then, the abutment member 2 is removed to allow the fixing 
unit 3 to be exposed. Thereafter, the first and second engagement members 4, 4' 
are moved toward each other to the inserting position. Then, the fixing unit 3 is 
removed from the structural members A, B. 
[0026] 

FIG. 11 shows a fixing unit 3A taking the place of the fixing unit 3. In 
this fixing unit 3A, a holding member 5A taking the place of the holding member 
5 is used. The holding member 5A is formed of a plate having elasticity such as 
steel, and the restriction plates 5b, 5c are fixed to the substrates 4a, 4a of the first 
and second engagement members 4, 4'. The first and second engagement 
members 4, 4' are movable between an inserting position as indicated by an 
imaginary line where the first and second engagement parts 4b, 4c of the first 
engagement member 4 and the first and second engagement parts 4b, 4c of the 
second engagement member 4 ? are abutted with each other by elastic 
deformation of the holding member 5A and a maximum distant position as 
indicated by a solid line. When the first and second engagement members 4, 4' 
are located in the maximum distant position, the holding member 5A is not 
elastically deformed and in its natural condition, and when the first and second 
engagement members 4, 4' are located in the inserting position, the holding 
member 5A is elastically deformed in accordance with a displacement amount of 
the first and second engagement members 4, 4' from the maximum distant 
position to the inserting position. As a result, when the first and second 
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engagement members 4, 4' are located in the inserting position, they are biased 
so as to be returned to the maximum distant position. As apparent from the 
foregoing, the holding member 5A also serves as the biasing means. The relation 
between the inserting position and maximum distant position and the engaging 
position is set to be equal to that in the above-mentioned embodiment. 
[0027] 

In case the fixing unit 3A thus constructed is used, the coiled spring 7 is 
not required and therefore, the manufacturing labor and the number of the 
assembling processes can be reduce to that extent. Thus, the manufacturing cost 
of the fixing unit 3A can be reduced. 
[0028] 

FIG. 12 shows a fixing unit 3B taking place of the fixing unit 3. In this 
fixing unit 3B, one and the other ends of the female screw part (female screw 
member) 9 having a female screw hole 9a are integrally formed on the side (side 
away from the structural members A, B; upper side in FIG. 10) opposing the top 
plate 2a. In other words, the first and second engagement members 4, 4 are 
integrally formed through the female screw part 9. The female screw part 9 
corresponds to the nut 6 in the above-mentioned embodiment. A bolt 8 is 
threadingly engaged with the female screw hole 9a. The substrates 4a, 4a 
(intermediate parts located between the female screw part 9 and the first and 
second engagement parts 4b, 4c) of the first and second engagement members 4, 
4 are thin. Owing to this feature, the first engagement parts 4b, 4b (second 
engagement parts 4c, 4c) of the first and second engagement members 4, 4 are 
elastically deformable in a direction toward and away from each other. When 
the substrate 4a is in its free condition where not external force acts thereon, the 
first engagement part 4b and the second engagement part 4c are located in the 
maximum distant position in the above-mentioned embodiment. The substrate 
4a can elastically be deformed until it reaches the inserting position where the 
first engagement parts 4b, 4b are abutted with each other and the second 
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engagement parts 4c, 4c are abutted with each other. Accordingly, elastic 
restoration of the substrate 4a causes the first and second engagement parts 4b, 
4c inserted in the engagement grooves Al, Bl to move to the engaging position. 
As apparent from the foregoing, in this fixing unit 3B, the substrates 4A, 4A of 
the first and second engagement members 4, 4' also serve as biasing means for 
moving the first and second engagement parts 4, 4' from the inserting position to 
the engaging position. 
[0029] 

FIG. 13 shows a fixing unit 3C taking the place of the fixing unit 3. This 
fixing unit 3C is obtained by eliminating the holding member 5 from the fixing 
unit 3 and same in all other construction as the fixing unit 3. In this fixing unit 
3C, the first and second engagement members 4, 4', the nut 6 and the coiled 
spring 7 are assembled as a unit. However, since there is nothing which can 
maintain this assembled condition, the assembled condition must be maintained 
by finger or the like. On the other hand, since the holding member 5 is not 
required, the manufacturing cost of the fixing unit 3C can be reduced to that 
extent. When the coiled spring 7 is in its free condition, the first and second 
engagement members 4, 4' are located in the maximum distant position. By 
connecting the both ends of the coiled spring 7 to the first and second 
engagement members 4, 4', the coiled spring 7 can also serve as the holding 
member 5. 

INDUSTRIAL APPLICABILITY 
[0030] 

A fixing apparatus for a structural member according to the present 
invention can be used for fixing not only square members such as aluminum but 
also other types of structural members such as mutually crossing flat plates. 



